Increase in anthraquinone content in Rubia cordifolia cells transformed by rol genes does not involve activation of the NADPH oxidase signaling pathway.
It has been reported that rol plant oncogenes located in Ri-plasmids of Agrobacterium rhizogenes activated synthesis of secondary metabolites in the transformed plant cells. The activator mechanism is still unknown. In this work, we studied whether the NADPH oxidase-signaling pathway, which regulates the synthesis of defense metabolites in plants, is involved in the activator function of the rol genes. It was demonstrated that the transformation of Rubia cordifolia cells by the rolB and rolC genes caused an induction of biosynthesis of anthraquinone-type phytoalexins. Inhibition studies revealed a striking difference between the rolC and rolB transformed cultures in their sensitivity to Ca2+ channel blockers and calcium deficiency. The rolC culture displayed lowered resistance to the inhibitors compared to the non-transformed culture, while the rolB culture was more resistant to the treatment. The assumption was made that the oncogenic potential of rol genes is realized through the alteration of calcium balance in the plant cells. Anthraquinone production was not inhibited in the non-transformed and transformed cultures by Ca2+ channel blockers, as well as by diphenylene iodonium, an inhibitor of NADPH oxidase, and by the protein kinase inhibitor staurosporine. These results indicate that the induction of anthraquinone production in transgenic cultures does not involve the activation of Ca2+-dependent NADPH oxidase pathway.